JP,08-214891,A(1996) [CL/w/f + DETAILED DESCRIPTION] 



Page 1 of 11 



Disclaimer: 

This English translation is produced by machine translation and may contain errors/The JPO, the INPIT, and and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1 . Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 22:16:35 JST 07/01/2008 

Dictionary: Last updated 05/30/2008 / Priority: 1. Chemistry / 2. Biotechnology / 3. Medical/Pharmaceutical sciences 



CLAIM + DETAILED DESCRIPTION 
[Claim(s)] 

[Claim 1] The manufacture method of the fats and oils containing the higher unsaturated fatty 
acid quantity content triglyceride characterized by making the lipase which acts only on 1 of 
triglyceride, and the ester bond like 3-act under existence of fats and oils and medium chain 
fatty acid. 

[Claim 2] While making the fixed lipase which acts only on 1 of triglyceride, and the ester bond 
like 3-act and obtaining a reaction mixture under existence of fats and oils and medium chain 
fatty acid, immobilized enzyme is collected out of this reaction mixture. Next, by carrying out by 
repeating the process which newly add fats and oils and medium chain fatty acid, and said 
collected fixed lipase is made to act under existence of these fats and oils and this medium 
chain fatty acid, and obtains a reaction mixture The manufacture method of the fats and oils 
containing the higher unsaturated fatty acid quantity content triglyceride characterized by 
obtaining the fats and oils which contain higher unsaturated fatty acid quantity content 
triglyceride 95% or more. 

[Claim 3] The manufacture method of the fats and oils containing higher unsaturated fatty acid 
quantity content triglyceride according to claim 1 whose medium chain fatty acid is what is 
chosen from the fatty acid which has 6-12 carbon numbers. 

[Claim 4] The manufacture method of fats and oils that the medium chain fatty acid which has 
6-12 carbon numbers contains higher unsaturated fatty acid quantity content triglyceride 
according to claim 3 which is caprylic acid or capric acid. 

[Claim 5] The manufacture method of fats and oils that a higher unsaturated fatty acid contains 
higher unsaturated fatty acid quantity content triglyceride according to claim 1 which is 
arachidonic acid, docosa-hexaenoic acid, eicosapentaenoic acid, or these combination. 
[Claim 6] The manufacture method of fats and oils that fats and oils contain the higher 
unsaturated fatty acid quantity content triglyceride according to claim 1 extracted from fish oil, 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of the triglyceride 

which contains a higher unsaturated fatty acid in high concentration. 

[0002] 

[Description of the Prior Art] The bioactive which a higher unsaturated fatty acid has attracts 
attention in recent years. It is eicosapentaenoic acid (the following "EPA" is called) in 
particular. Docosa-hexaenoic acid (the following "DHA" is called) Having many bioactive 
operations, such as a preventive effect over adult diseases, such as arteriosclerosis and 
thrombosis, and a ** Gand operation, potentiation of learning ability, is known. And various 
examination about the directions to the drugs of EPADHA and a food for specified health use 
is made. 

[0003] As how to condense the higher unsaturated fatty acid which made EPA and DHA the 
subject, For example The method and (2) which are depended on (1) chromatograph The 
method and (3) which are depended on liquid-liquid distribution The method and (4) which are 
depended on vacuum precision distillation The method of depending on the addition product to 
a double bond and the method which combined these are known (** Nobuo: the bottom of food 
stuff industry and 9, 30 (1985)). However, in order to condense a higher unsaturated fatty acid 
by these methods, fats and oils can be changed into fatty acid, or it is necessary to change into 
the alkali metal salt or lower alcohol etc., and food cannot be presented with these. 
[0004] As how to condense a higher unsaturated fatty acid with the form of the glyceride with 
which food can be presented, Very-low-temperature solvent fractionation (winterization) (** 
Nobuo: the bottom of food stuff industry and 9, 30 (1985)), and the alternative hydrolyzing 
method using lipase (JP,H4-16519,B) It is known. However, at very-low-temperature solvent 
fractionation, it is optimal temperature (-30-50 degree C) very much. It is necessary to 
crystallize and filter, moreover a solvent must be removed, and a process is complicated. 
Moreover, sardine oil with EPA(s) abundant in very-low-temperature solvent fractionation (8 to 
16% of EPA content) When it uses as stock oil, The maximum concentration rate of EPA is a 
tuna with DHA(s) are 30% and abundant, or a bonito eye socket oil (25 to 30% of DHA 
content). When it is considered as a raw material, the maximum concentration rate of DHA is 
35%. 

[0005] Thus, when condensing EPA, DHA, etc. to high concentration by very-low-temperature 
solvent fractionation, there is a problem that the yield of the higher unsaturated fatty acid 
glyceride obtained is as low as 15% or less, and a production cost becomes very high. 
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Moreover, the method using the alternative hydrolysis reaction of lipase, i.e M the lipase which 
Candida SHIRINDORASHIE (Candida cylindracea) produces, is used. How to hydrolyze fish 
oil and condense a higher unsaturated fatty acid in glyceride (JP.H4-16519.B) In the case 
where it uses, although DHA concentration can be condensed to 50 to 55%, EPA has the 
inconvenience that it cannot condense. And even DHA which cannot receive a hydrolysis 
easily will lose 30 to 35% of the amount of DHA(s) before a reaction as free fatty acid, when a 
reaction reaches an equilibrium. Furthermore, there are a recovery of glyceride and a problem 
that 30 to 35% and the diglyceride whose fusing point it becomes and is low and is high carry 
out subraw. 

[0006] Therefore, the method of manufacturing the triglyceride which contains a higher 
unsaturated fatty acid in high concentration is demanded, without lessening loss of higher 
unsaturated fatty acids, such as DHA, and carrying out subraw [ of the diglyceride ] 
conventionally. Until now At least 1 of triglyceride and 3- use the ester exchange reaction by 
specific lipase. The fats and oils which consist of 14 medium chain fatty acid, linolic acid which 
is fatty acid of 18 or more carbon numbers, linolenic acid, arachidonic acid, and EPADHA are 
used as a raw material from a carbon number 8. The manufacture method of the fats and oils 
which contain medium chain fatty acid at least in 2- of triglyceride, and contain fatty acid of 18 
or more carbon numbers at least in 1 and 3- is known. (JP,S63-27988,A) . 
[0007] Moreover, the manufacture method of triglyceride that at least 1 and 3- uses fish oil and 
oleic acid as a raw material, contains oleic acid at least in 1 and 3- using the ester exchange 
reaction which used specific lipase, and contains DHA at least in 2- is also known (JP,H6- 
587594,A). . However, it is with a method given in JP,H6-587594,A, Since the oleic acid used 
for an ester interchange is equivalent to the average molecular weight of composition fatty acid 
of fish oil, the DHA content in glyceride (weight %) cannot be raised, and the triglyceride 
content in formed oil fat is about 90%, and is not so high. Moreover, there is a problem that 
DHA cannot fully be condensed, by a method given in JP,S63-27988,A. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the manufacture 
method of the fats and oils containing the triglyceride which raised the higher unsaturated fatty 
acid content (weight %). 
[0009] 

[Means for Solving the Problem] This invention persons are carrying out the ester interchange 
of the long chain fatty acid which constitutes at least 1 of triglyceride, and 3- to medium chain 
fatty acid, as a result of inquiring wholeheartedly based on the above-mentioned technical 
problem. It succeeds in manufacturing the glyceride which contains the higher unsaturated 
fatty acid which exists at least in 2- in high concentration, and came to complete this invention. 
That is, this invention is the manufacture method of the fats and oils containing the higher 
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unsaturated fatty acid quantity content triglyceride characterized by making the lipase which 
acts only on 1 of triglyceride, and the ester bond like 3-act under existence of fats and oils and 
medium chain fatty acid. 

[0010] Furthermore, this invention collects immobilized enzyme out of this reaction mixture 
while it makes the fixed lipase which acts only on 1 of triglyceride, and the ester bond like 3-act 
and obtains a reaction mixture under existence of fats and oils and medium chain fatty acid. 
Next, by carrying out by repeating the process which newly add fats and oils and medium 
chain fatty acid, and said collected fixed lipase is made to act under existence of these fats 
and oils and this medium chain fatty acid, and obtains a reaction mixture It is the manufacture 
method of the fats and oils containing the higher unsaturated fatty acid quantity content 
triglyceride characterized by obtaining the fats and oils which contain higher unsaturated fatty 
acid quantity content triglyceride 95% or more. 

[001 1] It is chosen out of the fatty acid which has 6-12 carbon numbers as medium chain fatty 
acid here, and caprylic acid or capric acid is mentioned, for example, as a higher unsaturated 
fatty acid For example, arachidonic acid, docosa-hexaenoic acid, eicosapehtaenoic acid, or 
these combination are mentioned, and what was extracted from fish oil, a krill, algae, or a 
fungus is mentioned as fats and oils, for example. 

[0012] This invention which explains this invention in detail is carrying out the ester 
interchange of the long chain fatty acid which constitutes at least 1 of triglyceride of fats and 
oils, and 3- to medium chain fatty acid hereafter. It is the method of manufacturing the 
triglyceride which the content ratio of the higher unsaturated fatty acid which exists at least in 
2- was raised [ triglyceride ], and made high concentration containing this higher unsaturated 
fatty acid. Namely, this invention uses as a raw material one or more kinds of medium chain 
fatty acid and a little water which are chosen from 12 fatty acid from fats and oils and a carbon 
number 6. It is the method of manufacturing the triglyceride at least 1 and 3- made specific 
lipase acting, performed the ester exchange reaction, and collected efficiently higher 
unsaturated fatty acids, such as DHA, EPA, etc. which are contained at least in 2- in 
triglyceride, with the mold of triglyceride and with which it raised higher unsaturated fatty acid 
concentration. 

[0013] The average molecular weight of the fatty acid which constitutes triglyceride of stock oil 
fat is equivalent to the molecular weight of fatty acid of a carbon number 18. In this invention, 
the concentration of the higher unsaturated fatty acid which exists at least in 2- can be raised 
by making small the molecular weight of the fatty acid which carries out the ester interchange 
of the long chain fatty acid which constitutes at least 1 of triglyceride, and 3- to medium chain 
fatty acid, and exists at least in 1 and 3-. As medium chain fatty acid used for an ester 
interchange, it is desirable that it is 12 medium chain fatty acid from a carbon number 6, and 
ten medium chain fatty acid is still more desirable from a carbon number 8. 
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[0014] In this invention, fats and oils mean the triglyceride which contains a higher unsaturated 
fatty acid in composition fatty acid. As higher unsaturated fatty acid content fats and oils, a krill 
besides fish oil, such as a tuna, a bonito, a sardine, Sabah, a Pacific saury, Tara, a cuttlefish, 
and a horse mackerel, and the fats and oils further extracted from fungi, such as algae, such 
as chlorella and Spirulina, and Mortierella, can be mentioned, for example. Moreover, as a 
higher unsaturated fatty acid, arachidonic acid, DHA, EPA(s), or these combination are 
mentioned, for example. 

[0015] As lipase which can be used by this invention, a thing, the Buta pancreatic lipase, etc. 
which microorganisms, such as the Rhizopus (Rhizopus) group, a RIZOMU call (Rhizomucor) 
group, and an Aspergillus (Aspergillus group), produce are mentioned, for example. A 
commercial thing can be used about this lipase, for example, lipase (the Tanabe Seiyaku Co., 
Ltd. make ~) of Rhizopus delemar (Rhizopus delemar) TARIPAZE, lipase of RIZOMU call 
MIIHEI (Rhizomucor miehei) (Novo Nordisk make; ribozyme IM), Lipase (Amano 
Pharmaceuticals; lipase A) of Aspergillus nigre (Aspergillus niger) etc. is mentioned. 
[0016] The type of usage of the above-mentioned lipase may use the lipase which could use 
as it is and was fixed to cerite, an ion exchange resin, a ceramic carrier, etc. An ester 
interchange becomes difficult to advance, and when water is not included, the moisture 
content added to this system of reaction is very important, when there are many moisture 
contents, a hydrolysis takes place, and the recovery of glyceride falls. [ therefore, the moisture 
content when using immobilized enzyme ] 0 to 1 ,000% of the applied amount of enzymes 
(weight %) It is 10 to 500% (weight %) preferably. It is. Rhizopus delemar fixed to cerite or a 
ceramic carrier (Rhizopus delemar) The moisture content when using lipase (the Tanabe 
Seiyaku Co., Ltd. make, TARIPAZE) is 10-100 % (weight %) of the applied amount of 
enzymes. 

[0017] Although not restricted [ that what is necessary is for a reaction condition just to 
determine the amount of the lipase used suitably ] in particular, when lipase of Rhizopus 
delemar fixed, for example in cerite or a ceramic carrier is used, 2.5 to 10% of a cocktail 
(weight %) is optimum dose. An ester exchange reaction is performed by the following 
methods. That is, a kind of 12 medium chain fatty acid and oleic acid, or linolic acid is added to 
the above-mentioned fish oil etc. from a carbon number 6. What is necessary is just to carry 
out for 10 to 70 hours, adding and agitating lipase and distilled water of a suitable quantity 
(usually 10,000 - 30,000 U/g) for this. The reaction temperature at this time is 20-40 degrees 
C. 

[0018] A higher unsaturated fatty acid is triglyceride condensed by high concentration, and 
triglyceride after the reaction manufactured by this invention exists as a mixture of this 
triglyceride and the fatty acid which constitutes at least 1 of superfluous medium chain fatty 
acid and the fats and oils (for example, fish oil) which the ester interchange was carried out 
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and were produced, and 3-. [ then, refining of the triglyceride (it is called the following "higher 
unsaturated fatty acid concentration triglyceride") with which the higher unsaturated fatty acid 
was condensed by high concentration ] It can carry out by removing above-mentioned fatty 
acid and superfluous medium chain fatty acid by which the ester interchange was carried out 
by combining alkali deoxidation, steam distillation, molecular distillation, vacuum precision 
distillation, column chromatography, solvent extraction, or these. 

[0019] Moreover, the content of higher unsaturated fatty acid concentration triglyceride can be 
raised to high concentration (95% or more) by repeating the above-mentioned ester exchange 
reaction and performing it. That is, the lipase which acts only on 1 of triglyceride and the ester 
bond like 3-under existence of medium chain fatty acid is made to act on fats and oils, and 
fatty acid like 1 and 3-obtains the reaction solution by which the ester interchange was carried 
out to medium chain fatty acid. 

[0020] Next, collect immobilized enzyme (fixed lipase) from this reaction solution, next newly 
add fats and oils and medium chain fatty acid (water is not added), said fixed lipase is made to 
act under existence of these fats and oils and this medium chain fatty acid, and a reaction 
mixture is obtained. When there is little number of times of a reaction (for example, 1 - twice, 
etc.), the triglyceride content of the fats and oils obtained is just over or below 90%, but the fats 
and oils which contain higher unsaturated fatty acid quantity content triglyceride 95% or more 
are obtained by reacting repeatedly using immobilized enzyme. 

[0021] In a Prior art, the triglyceride content in fats and oils to about 90 being% and not having 
been so high [ this invention ] Without activity falling, even if it repeats and uses immobilized 
enzyme, the activity is maintained and the fats and oils which contain higher unsaturated fatty 
acid quantity content triglyceride 95% or more (many are 99% or more) are obtained. It is 
possible to repeat, unless the number of times of a reaction in particular of the above- 
mentioned process for obtaining the fats and oils which contain higher unsaturated fatty acid 
quantity content triglyceride 95% or more is not limited, but lipase is deactivated and ester 
interchange ability falls, the bottom of the conditions of this invention - 3-150 ********** ~ 
things are made. 

[0022] About the enzyme used for a reaction, and a reaction condition, it is the same as that of 
the above. In order that the higher unsaturated fatty acid concentration triglyceride 
manufactured by this invention may not separate at all DHA contained at least in 2- of fish oil, 
for example, it is mentioned to the feature that the recovery of DHA is very good. [ many ] 
Furthermore, if the method raised by this invention is used, a hydrolysis of stock oil fat will 
hardly take place, but since only an ester exchange reaction advances, the recovery of fats 
and oils and the feature of being very high are mentioned. 
[0023] 

[Example] A work example explains this invention still more concretely hereafter. However, this 
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invention is not limited to these work examples. 

[Work example 1] Tuna oil (saponification value: 184.5, EPA:5.8%, DHA:23.3%) [ 100 g ] One 
100g kind in 12 medium chain fatty acid and oleic acid, or linolic acid is added from a carbon 
number 6. RIZOBUSU Dele Maher (Rhizopus delemar) fixed [ with cerite 545 (product made 
from Wako Pure Chem Industry) ] Lipase (the Tanabe Seiyaku Co., Ltd. make, TARIPAZE 
15,000 U/g) 5g and 2.5ml of distilled water - in addition - while agitating at 500rpm The ester 
exchange reaction was performed at 30 degrees C for 16 hours. 
[0024] The cocktail after an ester exchange reaction had reached the equilibrium enough. 
Subsequently, higher unsaturated fatty acid concentration glyceride was able to be obtained as 
follows by removing the free fatty acid and the superfluous medium chain fatty acid for which it 
was not exchanged of the fish oil origin which the ester interchange was carried out and was 
produced from this cocktail to a water layer by the alkali deoxidizing method. In addition, after 
methyl-ester-izing fatty acid composition in the obtained glyceride according to a conventional 
method, capillary column gas chromatography analyzed it. 

[0025] Moreover, about a glyceride presentation, it is a sample to KUROMA lot S-lll (Product 
made from YATORON). IYATORO scanning TH-10 after carrying out a spot for a proper 
quantity and developing with the mixed solvent of benzene:chloroform:acetic acid (50:20:0. 5 
(v/v)) (Product made from YATORON) It analyzed. A result is shown in Table 1 . 
[0026] 
[Table 1] 
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[0027] As for the fatty acid which carries out an ester interchange in order to condense a 
higher unsaturated fatty acid, especially DHA, it is desirable as above-mentioned that it is 12 
medium chain fatty acid from a carbon number 6. Especially, a carbon number 8 and ten 
medium chain fatty acid had the very good concentration efficiency of DHA, and as a result of 
carrying out an ester interchange to a carbon number 8 and ten medium chain fatty acid, both 
the concentration of DHA reached to about 30%. When an ester interchange was carried out 
by caprylic acid of eight carbon numbers, the recovery of the glyceride fraction was 68.9% 
(weight %), and when it was converted into mole %, it was 92.9%. 

[0028] In addition, although this higher unsaturated fatty acid concentration glyceride was kept 
for one month in the 5-degree C refrigerator, the deposit of a crystal was not seen at all. By 
introducing caprylic acid into a tuna oil, the fats and oils which bloom does not produce not 
only in concentration of DHA but in a 5-degree C storage examination were able to be 
manufactured. Moreover, since the peak of DHA was not detected as a result of measuring the 
fatty acid composition in the fatty acid fraction removed all over the water layer by the alkali 
deoxidizing method, it has also checked that there was almost no loss into the fatty acid 
fraction of DHA. 

[0029] [Work example 2] Tuna oil (saponification value: 184.5, EPA:5.8%, DHA:23.3%) [ 100 
g ] One 100g kind in 12 medium chain fatty acid and oleic acid, and linolic acid is added from a 
carbon number 6. Rhizopus delemar (Rhizopus delemar) fixed by the ceramic carrier (NGK 
Insulators, Ltd. make; SM-10) Lipase (Tanabe Seiyaku Co., Ltd. make; TARIPAZE 20,000 U/g) 
5g and 2.5ml of distilled water - in addition - while shaking by a part for 130 round-trip/ The 
ester exchange reaction was performed at 30 degrees C for 24 hours. 

[0030] The cocktail after an ester exchange reaction had reached the equilibrium enough. After 
the reaction, since immobilized enzyme sedimented promptly, it was able to collect only the oil 
of the supernatant liquid and was able to obtain the higher unsaturated fatty acid concentration 
fats and oils which have the fatty acid composition of the following table 2 by the same method 
as a work example 1. In addition, the method of fats-and-oils analysis was performed by the 
same method as a work example 1 . A result is shown in Table 2. 
[0031] 
[Table 2] 
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[0032] [Work example 3] Tuna oil (saponification value: 184.5, EPA:5.8%, DHA:23.3%) [ 100 
g ] One 100g kind in 12 medium chain fatty acid and oleic acid, and linolic acid is added from a 
carbon number 6. Rhizopus delemar (Rhizopus delemar) fixed by the ceramic carrier (NGK 
Insulators, Ltd. make; SM-10) by the same method as a work example 2 Lipase (Tanabe 
Seiyaku Co., Ltd. make; TARIPAZE 20,000 U/g) 5g and 2.5ml of distilled water - in addition, 
While shaking by a part for 130 round-trip/ The ester exchange reaction was performed at 30 
degrees C for 24 hours. After the reaction, since immobilized enzyme sedimented promptly, 
after it put the cocktail gently for a while, it removed only the oil of the supernatant liquid, and 
collected immobilized enzyme. 

[0033] 100g of tuna oils, a carbon number 8, or 100g of ten fatty acid was added to this 
immobilized enzyme, and the ester exchange reaction was performed again. The ester 
exchange reaction was repeated 30 times by such a method. Each mixture after performing a 
repetition reaction had reached the equilibrium enough. The glyceride presentation in each 
cocktail after performing a repetition reaction to below, and fatty acid composition are shown 
(Table 3). In addition, the method of fats-and-oils analysis is the same as that of a work 
example 1. 
[0034] 
[Table 3] 
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2.9 


2.8 


18:0 


5.2 


2.0 


2.0 


2.0 


2.2 


2.2 


2.1 


5.2 


2.3 


2.4 


2.3 


Z5 


2.3 


Zi 


18:1 


17.2 


7.8 


8.3 


8.0 


8.4 


8.5 


8.3 


17.2 


8.4 


9.1 


9.2 


9.0 


8.8 


9.0 


18:2 


1.3 


1.3 


0.7 


0.7 


1.4 


1.4 


1.2 


1.3 


0.8 


0.5 


0.7 


0.9 


1.1 


1.0 


20:4 


2.5 


2.4 


2.2 


2.3 


2.4 


2.4 


2.2 


2.5 


2.7 


2.5 


2.5 


as 


2.7 


2.5 


20:5 


5.8 


5.0 


4.7 


4.8 


5.2 


5.3 


4.9 


5.8 


6.0 


5.5 


5.8 


5.3 


5.5 


5.8 


22:6 


23.3 


32.3 


32.0 


31.1 


30.5 


30.2 


30.1 


23.3 


29.7 


29.7 


29.2 


2ao 


28.9 


29.1 



[0035] When the content of the triglyceride contained in fats and oils by performing a repetition 
reaction as above-mentioned rose gradually and performed four repetition reactions or more, it 
turned out that the higher unsaturated fatty acid concentration fats and oils containing 99% or 
more of triglyceride are obtained. For example, when caprylic acid (Table 3, C8) was used for 
the ester interchange, and immobilized enzyme was repeated 30 times and used 5 times 4 
times, they were 99.3%, 99.3%, and 99.5%, respectively. In this case, the contents of the 
higher unsaturated fatty acid (DHA; "22:6" of the fatty acid composition of Table 3) were 
30.5%, 30.2%, and 30.1% in the 30th treatment 4 times and 5 times, respectively. It is the 
same result even when capric acid (Table 3, C10) is used for an ester interchange. 
[0036] The 4th reaction The obtained oil at the reaction exchanged by caprylic acid of eight 
carbon numbers 70.2g, It is 73. 1g by the reaction exchanged by capric acid often carbon 
numbers. It was, and since the mole recoveries of glyceride were 91.3% and 90.8%, 
respectively, this ester exchange reaction showed that most hydrolyses had not taken place. In 
addition, even if it used immobilized enzyme, having repeated it 30 times, the fall of enzyme 
activity was not accepted at all. 
[0037] 

[Effect of the Invention] The fats and oils which contain the triglyceride which contains a higher 
unsaturated fatty acid in high concentration by this invention can be manufactured. Since it can 
be broadly used for drugs, a biochemistry reagent, food, etc. that the higher unsaturated fatty 
acid concentration triglyceride which has various bioactive operations can be efficiently 
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condensed with a sufficient recovery, this invention is very useful industrially. 



[Translation done.] 
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